CONTEXT AND OBJECTIVE: The number of people living with HIV (PLHIV) in Brazil is between 600,000 and 890,000. Assessing the diet is important in planning healthcare actions and improving PLHIV's quality of life. This study aimed to estimate the prevalence of inappropriate protein, total fat, saturated fat, carbohydrate, fiber, sodium, calcium and cholesterol intake among PVHIV on highly-active antiretroviral therapy (HAART). DESIGN AND SETTING: Cross-sectional study in nine Specialized STD/AIDS Healthcare Centers in São Paulo. METHODS: Men and women aged 20 to 59 years, on HAART for at least three months, were included. Nutrient intake was assessed using 24-hour food recall applied in person and repeated among 30% of the population by telephone. The between and within-person variances were corrected. RESULTS: 507 individuals were evaluated: 58% male, mean age 41.7 years (standard deviation, SD = 7.8).
INTRODUCTION
Since the first notification of AIDS in Brazil, in 1980, the number of individuals infected by the human immunodeficiency virus (HIV) has been increasing greatly. Estimates of the numbers of people living with HIV (PLHIV) in Brazil range from 600,000 to 890,000 individuals, 1 although the number of notified cases from 1980 to June 2011 total 608,230 (65.4% men), which corresponds to an incidence rate of 17.9 cases per 100,000 inhabitants. 2 In 1996, universal access to highly-active antiretroviral therapy (HAART) through the public healthcare system was established by the Brazilian Ministry of Health. Meanwhile, the HIV-derived mortality rates have decreased, followed by a decline in associated opportunistic infections and hospitalization, along with an increase in survival. 2 Fifteen years later, the Brazilian program of universal access to HAART benefits over 200,000 PLHIV, 3 which corresponds to antiretroviral therapy coverage of 97% of live notified cases and 50 to 89% of the entire HIV-infected population in the country. 4 Following these important changes, HIV infection has started to be considered a chronic and potentially manageable disease. However, side effects secondary to prolonged use of HAART have brought new demands for healthcare services specializing in caring for PLHIV. 5, 6 Among the side effects of HAART are gastrointestinal problems and lipodystrophy. The latter is a syndrome defined as a set of changes that includes fat loss in peripheral areas (face, buttocks, arms and legs) and fat gain in central portions of the body (abdomen, neck and chest). HAART also produces metabolic alterations as side effects, such as hypercholesterolemia, hypertriglyceridemia, insulin resistance and lactic acidosis. 7, 8 These metabolic changes do not affect all patients on HAART, and this supports the hypothesis that they are caused not only by this drug but also by genetics and behavioral variables like food consumption and stress. 8 Healthier eating may offset or at least minimize these side effects, and this, along with the already known benefits of a healthy diet, 5 gives rise to the need for food intake assessment in this group.
Assessing food intake has become important in planning actions relating to care for PLHIV, among the new demands that form part of caring for this population. Knowing how appropriate this group's diet is plays an important role in planning healthcare actions, whether for monitoring or for intervening. Moreover, this provides backing for establishing hypotheses about the relationship between diet and health. 
OBJECTIVE
This study aimed to investigate the prevalence of inappropriate intake of protein, total fat, saturated fat, carbohydrate, dietary fiber, sodium, calcium and cholesterol among people living with HIV who were on HAART in the city of São Paulo, Brazil.
METHODS
Data on the participants in this cross-sectional study were gathered at nine of the fifteen Specialized Community Healthcare
Centers for sexually transmitted diseases/acquired immunodeficiency syndrome (STD/AIDS) that are administered through the municipal STD/AIDS program. These Community Healthcare Centers were located in four different geographical regions of the city of São Paulo, and no socioeconomic differences were found when they were compared with the Centers that could not be included in the study due to infrastructure problems at the time of the data collection.
Adults (aged 20-59 years) living with HIV who had been on HAART for at least three months were invited to join the study. Participants were chosen using a consecutive cumulative Macronutrient intake (protein, total fat, saturated fat, carbohydrate and dietary fiber) and micronutrient intake (sodium, calcium and cholesterol) were assessed by means of a 24-hour food recall that was applied to 540 individuals. These subjects were interviewed in person by a dietitian (who was also the fieldwork coordinator) or by trained undergraduate nutrition students under the supervision of the same dietitian. A second 24-hour food recall was applied on non-consecutive days, within a oneweek interval, to 30% of the sample (n = 161). This second measurement was made via telephone by the same evaluator, and only if the participant agreed to be contacted. It enabled correction of the within-individual variability in food intake.
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Out of the 540 participants, 32 were excluded from the present analysis because they reported a total energy intake below the third percentile (768.4 kcal) or above the 97 th percentile (5,680.7 kcal), and therefore were considered outliers (possible dietary intake underreporting or overreporting, i.e. the intakes were considered unlikely to be correct 13 ). Another participant was excluded because of an incomplete questionnaire. Data on 507 individuals were then analyzed. Among these, 31% gave responses for a second 24-hour food recall.
Detailed descriptions of food types and serving sizes consumed the day before the interview were obtained using rigorous standardization, and these data were inputted into the NutWin Body mass index (BMI) was used to characterize the nutritional status of the population, and it was estimated from selfreported measurements of height and weight. This methodology has been validated and published elsewhere.
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Statistical analysis
Initially, descriptive analysis was performed. Food intake was presented as absolute measurements and density (total intake of each nutrient per 1,000 kcal consumed). Means were compared using Student's t test, and categorical variables were analyzed using Pearson's chi-square test. The significance level accepted was 5%. The statistical analyses were performed using SPSS (Statistical Package for the Social Sciences), version 17.0 (SPSS Inc., Chicago, IL, USA). All the nutrient levels in the study population were homogeneous regarding gender and age, except for calcium and dietary fiber, for which the results were presented stratified by age and gender (Table 1) .
RESULTS
A total of 507 patients were evaluated, with a mean age of 41.7 years (standard deviation, SD = 7.8 years), of whom 57.8% were men. The majority reported that they had had eight years of education or less (54.2%), and 60.3% of the sample presented healthy weight (BMI between 18.5 and 24.9 kg/m 2 ). Only 5.4%
were underweight, whereas 34.3% were overweight or obese. The mean time since the first HIV-positive diagnosis was 6.6 years (SD = 4.1 years), and the mean time since the onset of HAART use was 5.1 years (SD = 3.3) ( Table 2 ).
After correcting for both the between and the within-individual variability, the mean habitual energy intake of the population was 2,333 kcal (SD = 377 kcal) ( Table 3 The mean intake of saturated fat was 9.6 g/1,000 kcal (SD = 1.7 g) ( Table 4) . Sodium and calcium presented mean densities of 1775.0 mg (SD = 218.4 mg) and 223.1 mg (SD = 45.5 mg) per 1,000 kcal, respectively.
The macronutrient intake was within the recommended range for the majority of the population, except for dietary fiber, which was low for 65% of the sample (Table 5 ).
Using the UL of 2,300 mg to evaluate the proportion of individuals with excessive sodium intake, it was found that 99% had an intake above the maximum tolerable level. For calcium, among women between 19 and 50 years old, 94% had an intake below the recommended level (800 mg). Among women over 50 years old, none of them reached the recommendation (1,000 mg). Among men, 86% had inadequate intake.
DISCUSSION
This study examined the prevalence of inadequate food consumption among adults living with HIV in São Paulo, Brazil. The prevalence of intake below or above the recommendations was lower than 8% for carbohydrates, protein and total fat, despite the excessive intake of some nutrients and insufficient intake of others. Different results were found by Hendricks et al. 24 in a study among American PLHIV, in which the intake of total fat was higher than the recommended level for more than half of the population.
Excessive saturated fat and cholesterol intake is associated with some of the side effects from antiretroviral therapy and may result in a disturbing propensity towards deposition of visceral fat and increased risk of cardiovascular diseases. 7 On the other hand, the levels of dietary fiber, which is known to be a protective factor against cardiovascular diseases, and helps to control insulin resistance and dyslipidemia, 25, 26 were inadequate in 65% of the population. This proportion reached 84% among men between 19
and 50 years. Similar results were observed in an American study on PLHIV, in which the recommended amount of fiber intake per day (20 g/day) was lower than the values used in the present study. Even so, more than half of the individuals presented lower intake of fiber, especially among obese women (94%). 24 These results suggest that this population may have a lowquality diet, characterized by a low intake of whole grains, fruits and vegetables, which are good sources of fiber, thus corroborating previous findings from a sample of adults living with HIV in the city of São Paulo. 27 The majority of the population had a low calcium intake, which has been associated with osteoporosis, hypertension, obesity and cervical cancer. 28 A similar result was observed by Leite and Sampaio. 29 However, the sodium intake was high for virtually the entire population. This result expresses a potential risk of adverse health effects, such as gastric cancer, hypertension, osteoporosis, stroke and cardiovascular diseases, which are closely connected with other risks arising from inadequate intake (excessive or insufficient) of saturated fat, fiber and cholesterol, for example. [30] [31] [32] There is still a scarcity in the literature of studies estimating sodium intake in the population, and even more so in relation to PLHIV, in part because of the difficulty in measuring its con- The issue of the increasing prevalence of overweight in HIVinfected populations, also shown by Jaime et al., 37 corroborates the trend of the nutritional transition process observed in the Brazilian population, from a malnutrition profile to a profile anchored in overweight. 38 These results derive directly from the choices that people make relating to their own food intake and physical activity.
This study is subject to a few limitations. One is in relation to the sampling method chosen, which was a convenience sample, although improved through a consecutive cumulative approach.
Another limitation relates to the method chosen for measuring food intake: 24-hour food recalls depend on the interviewee's memory, and refer to the current diet, not the habitual diet. On the other hand, it was possible to reduce the effects of both the between and the within-individual variances, thereby making it possible to improve the measurement accuracy. Moreover, this methodology has been shown to be adequate.
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Thirdly, we chose to apply the second 24-hour food recall to only 30% of the sample via telephone. Although the accuracy of this approach might be limited in a group of low education level, it has been shown that interviews conducted by telephone to collect dietary data have good reproducibility, and that respondents of different ages and education levels understand the questions and have no difficulty in answering them. 40 As obesity among HIV-infected populations becomes an important issue, the prevalence of metabolic syndrome may increase, thus requiring new clinical care for these specific conditions in this population. 24 In the general population, there is extensive evidence of beneficial effects derived from maintaining normal levels of plasma lipoproteins, with weight control and blood pressure control, in order to reduce the risk of cardiovascular diseases and increase the quality of life. 41 Thus, diet has an important role in modifying these risk factors among people living with HIV.
CONCLUSIONS
Most of the population reported an adequate intake of macronutrients, except for saturated fat and dietary fiber. Moreover, virtually the entire sample had excessive sodium intake and low calcium intake. Actions to promote healthy eating should be included in designing public policies, with the aim of improving the quality of life of PLHIV. 
